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(57)Abstract: 

PURPOSE: To provide a backlight for a liquid crystal television reduced in 
the radiation noise of a backlight inverter, high in efficiency, more uniform 
in luminance distribution and suitable for a large screen. 
CONSTITUTION: This backlight is constituted of a fluorescent tube 1 
having such a shape that a tube terminal part 1 A is in an opposite 
direction to a tube central part IB like a U-shape or a square U-shape, 
and a backlight inverter where the secondary winding of a boosting 
transformer 2 is divided to two winding parts 2A and 2B whose midpoint 
is connected to the ground and ballast capacitors 3 and 4 are provided at 
both ends. Then, hi^ voltage having different polarity is impressed on 
both terminals of the fluorescent tube. 
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PH-1786PCT-US (IDS: 122776) 

[0001] (Field of Industrial Application) The present invention relates to a backlight for 
a liquid crystal display television. The present invention relates to a structure of a 
fluorescent tube and an inverter used for a liquid crystal television having a relatively 
large screen size, and the structure is capable of making luminance uniform on the 
screen and reducing noise. 

[0002] (Related Art) Conventionally, a self-oscillation inverter as shown in Fig. 3 is 
used as a backlight inverter for a liquid crystal display television. One end of the 
secondary winding of a step-up transformer 12 is connected to ground, and one of the 
terminals of a fluorescent tube 11 is connected to ground, the other terminal being 
connected to a high- voltage side of the secondary winding via a balanced capacitor 13. 
When lighting a fluorescent tube for a liquid crystal display television having a size of 
five inches or more by using an inverter with such structure, the step-up transformer 12 
is required to have a high output voltage from 4,000 to 5,000 Vpp since the length of 
the tube is long. Generally, a frequency in the range of 20 KHz to 80 KHz is used for 
the driving frequency. 

[0003] (Problems to be Solved by the Invention) A backlight for a liquid crystal 
display television structured in such way involves the following problems. 
[0004] (1) Because of the high voltage and high frequency, leak becomes significant, 
whereby the luminance of the fluorescent tube becomes the greatest on the 
high-voltage side of the fluorescent tube and the least on the ground side, as shown in 
Fig. 4. In Fig, 3, the luminance of the fluorescent tube 11 becomes sequentially 
darker at 11a, lib, and 11c in this order. Thus, nonuniformity in luminance; that is, 
portion A is brighter than portion C, portion B is much brighter than portion D, or the 
like, is caused in a display area 14. 

[0005] (2) Since radiated electromagnetic waves become significant due to the high 
voltage, a shield, such as a film having a transparent NESA film, becomes necessary 
between a panel and a backlight. Thus, it is difficult to simplify the structure. 
[0006] (3) Since a discharge easily occurs due to the high voltage, a large gap is 
required between a high-voltage wiring pattern and other parts or patterns. Thus, 
space efficiency is poor, 

[0007] (4) Since leak due to capacity coupling in the windings of the step-up 
transformer due to the high voltage and high frequency is large, and also leak between 
the fluorescent tube and other parts becomes large due to the long fluorescent tube, 
efficiency is poor. 

[0008] It is an object of the present invention to remedy such problems. 
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[0009] (Means of Solving the Problems) The backlight for a liquid crystal display 
television according to the present invention is composed of at least a fluorescent tube 
and a backlight inverter for driving the fluorescent tube. The fluorescent tube has a 
shape of id or U of which terminals face in a direction opposite to a direction the tube 
center portion faces. The backlight inverter is a self-oscillation inverter in which the 
secondary winding of a step-up transformer is divided into two winding portions 2a 
and 2b. An intermediate point of the secondary winding is connected to ground while 
both terminals of the secondary winding are provided with balanced capacitors. High 
voltages each having a different polarity to each other are applied to both terminals of 
the fluorescent tube. 

[0010] (Embodiment) Fig. 1 is a schematic diagram showing an embodiment of the 
inverter and fluorescent tube according to the present invention. A fluorescent tube 1 
has a shape of U or z), and tube terminal portions la and lb face in a direction opposite 
to a direction tube center portion lb faces. 

[0011] The inverter is a self-oscillation inverter of which oscillation frequency is 
determined by a step-up transformer 2, balanced capacitors 3 and 4, and a collector 
coupling capacitor 5 of transistors 6 and 7, The inverter is structured so that the 
secondary winding of the step-up transformer is divided into two winding portions 2a 
and 2b, an intermediate point being connected to ground, and both terminals of the 
secondary winding are provided with balanced capacitors, A single wire may be used 
for resistors 8 and 9 connected to the bases of the transistors in Fig. 1 by using three 
terminals for a feedback winding 2c of the step-up transformer. High voltages having 
equal values and different polarities from each other are applied to both terminals of 
the fluorescent tube, 

[0012] Based on a backlight having such combination of an inverter and a fluorescent 
tube, while both terminals of the tube become bright with the same luminance, as 
shown in Fig. 2, the luminance of the center portion of the tube becomes low, since the 
potential of the center portion becomes a virtual ground. Namely, referring to Fig. 1, 
the terminal portions la and Ic of the fluorescent tube have the same luminance, and 
the center portion lb becomes darker than the above portions. It means that the 
luminance of portion A and that of portion C of the display area 10 are approximated, 
and the difference in luminance between portion B and portion D is reduced, compared 
with a conventional inverter drive utilizing a r)-shaped fluorescent tube. 
[0013] Since the fluorescent tube cannot be formed in the shape of a box, it needs to be 
formed in the shape of or U for use. During actual assembly, while a z)-shaped 
fluorescent tube is used in a thin-type back light as an edge light system by combining 
a light guide plate, a U-shaped fluorescent tube is used in a backlight of a type in 
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which it is disposed under a diffuser and is used together with a reflective plate. 
However, the object and effects of the present invention remain unchanged even when 
the structure differs, 

[0014] Conventionally, a plurality of voltages are made by dividing the secondary 
winding of a transformer. Alternatively, one transformer is used as a power supply 
for a plurality of components. However, the present invention provides an 
unprecedented advantageous effect by combining a transformer and a fluorescent tube. 
[0015] In order to make the most of the advantageous effect of the present invention, 
the inductances of the part-windings of the transformer need to be aligned, and the 
structure and the arrangement need to be designed such that the length of wiring from a 
step-up transformer to the terminals of a fluorescent tube does not greatly differ. 
[0016] (Effects of the Present Invention) Thus, the present invention realizes the 
following effects based on a combination of a shape of the fluorescent tube and the 
inverter. 

[0017] (1) Nonuniformity in backlight luminance can be improved. 

[0018] (2) Since a peak voltage of the transformer with respect to ground can be made 
half, as compared with that of a fluorescent tube having the same size, radiated 
electromagnetic wave noise is reduced. Thus, a shield member, such as a film having 
a transparent NES A film that is conventionally required, becomes unnecessary between 
a panel and a backlight, thereby simplifying the structure. 

[0019] The distance between the high-voltage wiring pattern and other components or 
patterns can be made shorter than conventional examples, and therefore space 
efficiency can be increased. 

[0020] Leak associated with a high voltage can be reduced, and therefore, the step-up 
transformer efficiency can be increased. Further, the size of the step-up transformer 
can be made smaller and thinner. 
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